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Résumé / Abstract 
 
Cette étude en économie expérimentale examine les contrats de prix en gros négociés entre un 
détaillant et un vendeur. Nous observons que les prix et les quantités négociés sont en dessous 
des prévisions tirées du modèle retenue en théorie des jeux. Les résultats expérimentaux 
indiquent que l’efficacité de la chaîne d’approvisionnement est inférieur à 100 % tel que 
prédit par le modèle. Par ailleurs, les profits sont alloués de façon plus équitable que 
l’allocation prédite par le modèle.  
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We examine decision making in a simple supplier-retailer wholesale price contract in the 
experimental economics laboratory. We observe wholesale prices and order quantities below 
the game-theoretical predictions. The supply chain’s efficiency is as predicted but profits are 
more equitably allocated. 
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The contractual relationship between the wholesale supplier and the retailer of goods has
been the subject of intense theoretical study in recent years. This is because for a simple
contract, known as the wholesale price contract, the predicted equilibrium is ineﬃcient. In
this contract, the supplier speciﬁes a unit wholesale price for whatever number of units the
retailer is going to order. The ineﬃciency arises because the decentralized decision making
with this kind of contract results in a total proﬁt that is smaller than what could have been
obtained with a centralized decision. This result is of practical interest because the wholesale
price contract is widely used in practice.
The existingliterature takes ineﬃciency of the wholesale price contract as the starting
point and tries to identify more complex contracts that achieve eﬃciency preservingdecen-
tralized decision making. In contrast, we suggest an empirical investigation of the wholesale
price contract. There are three advantages to such an approach. First, it provides empirical
validation to the theoretical prediction. Second, it reveals features of behavior induced by
this kind of contract that are not dealt with in the theoretical literature but are relevant
to actual instances of the contract. Finally, it provides guidance in the design of more so-
phisticated contracts aimed at increasingeﬃciency. Due to the diﬃculty in obtainingﬁeld
data for the contract in its pure form, we pursue an experimental economics approach. This
implies the examination of real human behavior in a controlled laboratory environment and
with monetary incentives.
The ineﬃciency of simple supplier-retailer contracts was ﬁrst noted by Spengler (1950).
Subsequently, others extended his deterministic model to one in which the supplier decides
the wholesale price, and the retailer decides the order quantity based on this price and sells
units at a ﬁxed market price in the face of uncertain demand. To alleviate the shortcomings
of the wholesale price contract, Pasternack (1985) proposed a “buy-back” contract in which
the supplier commits to buy back unsold items of the retailer. He showed that eﬃciency can
be achieved if the wholesale price and the buy-back price satisfy a certain explicit relation-
ship. Other contracts that can achieve eﬃcient equilibrium outcomes are revenue sharing
2(Cachon and Lariviere, forthcoming), quantity ﬂexibility (Pasternack, 1985; Eppen and Iyer,
1997; Barnes-Schuster, Bassok and Anupindi, 2002; Tsay, 1999), sales rebate (Taylor, 2002),
and quantity discount (Tomlin, 2003). These contracts are analyzed and compared in a
survey by Cachon (2003).
In this article we present the results of an experimental investigation of a simple supplier-
retailer wholesale price contract in a world of stochastic demand. We observe that partici-
pants in the role of a supplier charge lower wholesale prices than predicted by the subgame
perfect equilibrium solution. Similarly, retailers order less than would be their best response
to those wholesale prices. The resultingtotal proﬁt is not sig niﬁcantly diﬀerent from the
equilibrium prediction, but the individual proﬁts are more equitably allocated amongsup-
pliers and retailers. The latter is due to the suppliers’ tendency to oﬀer wholesale prices
that would imply an equitable proﬁt allocation if demand were deterministic. Retailers tend
to anchor their quantity decision on the previous combination of wholesale price and order
quantity (hereafter called price-quantity combination) and, from there, adapt to changes
in the wholesale price, such that a wholesale price increase (decrease) leads to a decrease
(increase) in the order quantity.
Our experiments are related to those by Schweitzer and Cachon (2000), which are con-
ﬁned to the examination of the retailers’ decision making. Our results with respect to the
retailers’ decisions are only partially in keepingwith theirs. This mig ht be due, in part,
to the retailers’ direct interaction with their suppliers in our experiments, where we observe
a predominant inﬂuence of the suppliers’ change in pricing on the retailers’ quantity decision.
The article is organized as follows. In the next section we introduce the game-theoretic
model, characterize its solutions, and describe the experimental design. Section 3 presents
the experimental results. Section 4 concludes the article.
32 The Model
In our simple game-theoretical model, a single supplier sells to a single retailer. The retailer
faces a “newsvendor problem”: he sells a product in a short sellingseason with a stochastic
demand D. He is assumed to be a price taker, and the unit retail price is denoted by p.I n
advance of the sellingseason, he decides on the number of units he orders from the supplier
at the unit wholesale price w, which has been announced by the supplier. After receiving
the retailer’s order, the supplier produces at a ﬁxed unit production cost, c,w i t hc<p ,
and delivers at the start of the sellingseason. The retailer has no additional replenishment
opportunity.
The rules of the game are the following. In the ﬁrst stage of the game, the supplier
speciﬁes the wholesale price, w, per unit purchased. In the second stage, the retailer is
informed about w and then, based on w, decides on the number of units, q,h eo r d e r sf r o m
the supplier. If he does not want to order from the supplier, he orders q =0 .I nt h et h i r d
and ﬁnal stage, the value of consumer demand, d, is observed. Sales are determined as the
minimum of the ordered quantity and consumer demand.
The payoﬀs to the supplier and retailer, respectively, are given by
πs =( w − c)q (1)
πr = pmin{q,d}−wq (2)
The theoretical solution for this model for any continuous demand distribution function
with decreasinghazard rate can be found in Lariviere and Porteus (2001) or, in a more
condensed form, in Cachon’ s (2003) survey on supply chain coordination with contracts.
In our experiments, demand is known by both parties to be uniformly distributed on
[a,b]. In the following, we explicitly derive the theoretical solution for this speciﬁc demand
function, under the assumption of a risk-neutral retailer.
42.1 Subgame perfect equilibrium
The game can easily be solved by backward induction. Given the wholesale price w,t h e
expected proﬁt to the retailer, Πr(·), is a function of the order quantity q
Πr(q,w)=pE min{q,D}−wq (3)
Maximization with respect to q and subject to the conditions q ≥ 0a n dΠ r ≥ 0 yields
the retailer’s optimal order quantity, q∗(w), as a function of w, or, the retailer’s best reply







b − w(b − a)/p ifw<p
0i f w ≥ p
(4)
If w<p , q∗ lies between a and b.
Let us now substitute the retailer’s best reply function q∗(w) for q in the supplier’s proﬁt
function Πs(·):
Πs(q
∗(w),w)=( w − c)q
∗(w)( 5 )
Maximization with respect to w and subject to w ≥ 0a n dΠ s ≥ 0, yields the equilibrium
wholesale price, w∗. The objective function is quadratic and concave in the interval [0,p]
and zero if w>p . The solution is given by
w












Note that w∗ >cand thus Πs ≥ 0. Consequently, in the subgame perfect equilibrium
solution of the game, the supplier proposes a wholesale price w∗ and the retailer orders
q∗(w∗)=b/2 − c(b − a)/2p units of the product.
This solution is based on the assumption of a risk-neutral retailer. Eeckhoudt, Gollier
and Schlesinger (1995) have shown that for the newsvendor problem, corresponding to the
second stage of our game, a risk-averse retailer will systematically order less than the best-
reply order quantity, while a risk-seekingretailer will systematically order more than the
best-reply order quantity.
52.2 Eﬃcient Order Quantity
Let us deﬁne the supply chain’s expected proﬁt, Π(q), as the sum of the two parties’ expected
proﬁt functions. An eﬃcient order quantity, qo, is one that maximizes the supply chain’s
expected proﬁt. The function
Π(q)=Π r(q,w)+Π s(q,w)=pE min{q,D}−cq (7)
depends on the order quantity q but is independent of the wholesale price w. Maximization
with respect to q yields the supply chain optimal order quantity
q
o = b −
c
p
(b − a)( 8 )
As c<w ∗,i ti so b v i o u st h a tq∗ <q o. The equilibrium order quantity is below the eﬃcient
level, and the supply chain’s expected proﬁt is increasingin q for q ∈ [q∗,qo].
2.3 Experimental design
In our experiments we use the followingparameterization:
- Unit production cost, c =5 0
- Retail price, p = 250
- Demand is uniformly distributed between a =4 0a n db = 230
Note also that decisions can be made in integers only, and thus, demand is discretely uni-
formly distributed. Nevertheless, we use the precedingtheoretical solutions as approximate
benchmarks. Solvingthe discrete version of the g ame numerically leads to solutions within
one integer of the analytical solutions.
The subgame perfect equilibrium involves a wholesale price of 176, an order quantity of
96, expected payoﬀs of 12,126 for the retailer and 5,011 for the supplier (see also Table 1
later). The eﬃcient order quantity of 192 implies a total proﬁt of 23,200. How this total
proﬁt is shared amongthe supplier and the retailer depends on the speciﬁc wholesale price,
which is not determined by the eﬃcient solution. The sum of payoﬀs in the subgame perfect
equilibrium is 17,137, which implies an eﬃciency of 74 percent.
6The participants in our experiments were informed that each of them was to play 30
repetitions of this game with one of the other participants. The ﬁnitely repeated game has
a unique subgame perfect equilibrium solution that predicts in each of the 30 rounds the
subgame perfect equilibrium solution of the baseline game presented earlier.
The experiments were run at the Center for Experimental Social Science (C.E.S.S.) com-
puter lab at New York University. We developed the software based on z-Tree by Urs
Fishbacher, University of Zurich. We organized three experimental sessions with ten par-
ticipants each. Five of the participants in a session were randomly allocated the role of a
supplier, and the remainingﬁve were allocated the role of a retailer. Each participant in the
role of a supplier was randomly and anonymously matched with one of the other participants
in the role of a retailer, with whom he or she interacted over all 30 rounds of the experiment.
This yields us ﬁve statistically independent observations per session, ﬁfteen in total.
In the beginning of a session, written instructions (available upon request) were dis-
tributed and read aloud by the experimenter. Then, the participants had to go through a
computerized questionnaire, which tested the understandingof the instructions. Only after
each of the participants had answered to each of the questions correctly could the computer-
ized experiment begin. Each participant was seated at a computer terminal that was isolated
enough from the other participants’ terminals so that participants could make their decisions
in anonymity. None of the participants knew with whom they were interacting.
At the end of an experimental session, each participant was paid in US$ based on his
or her individual success in the experiment. A participant’s proﬁt in the experiment, that
is, the sum of his or her proﬁts over all 30 rounds, was converted into US$ in the following
way. The proﬁt of each supplier (retailer) was compared to the average proﬁt of the other
suppliers (retailers) participatingin the session:
A supplier’s payment = $23 + 0.001(own proﬁt - other suppliers’ average proﬁt)
A retailer’s payment = $23 + 0.001(own proﬁt - other retailers’ average proﬁt)
7This payment scheme yields an amount larger than or equal to $23 if the supplier’s (re-
tailer’s) proﬁt was higher than or equal to the other suppliers’(retailers’) proﬁt; otherwise,
it yields an amount below 23 otherwise. To this amount, a $7 show-up fee was added. Thus,
the average total payment per participant was $30.1 An experimental session lasted about
one and a half hours.
3 Results
In this section we compare the experimental results with the theoretical predictions. More-
over, we test several behavioral hypotheses in order to identify participants’ decision heuris-
tics. We present the results in three parts: the suppliers’ pricingdecision, the retailers’
decision on the order quantity, and the resultingproﬁts.
We use non-parametric statistics (Siegel and Castellan, 1988). All tests are two-sided.
We require signiﬁcance at the 10-percent level. We denote the Wilcoxon signed ranks test
simply as the Wilcoxon test. For correlation analysis we use the Spearman rank-order cor-
relation coeﬃcient ρ.
Table 1 summarizes the experimental results, providingaverag es and standard devia-
tions of the decisions and resultingproﬁts by the ﬁfteen supplier-retailer pairs over the 30
periods. It also compares these average to the respective theoretical predictions, the sub-
game perfect equilibrium and the eﬃcient order quantity solution. The last two columns of
Table 1 show the averages and standard deviations when we exclude all those cases where
the retailer ordered nothingfrom the supplier so that there was no eﬀective contractual
relationship between the supplier and the retailer. This happened in only 36 out of 450
decisions. Twenty-nine of the zero order decisions were made by the same two participants.
The average wholesale price that led to a zero order was 225. In eight cases the wholesale
1Note that our payment scheme is strategically equivalent to applying a conversion factor directly to
a participant’s proﬁt in the experiment. We have chosen this payment scheme for two reasons. First,a
conversion factor applied directly to a participant’s proﬁt would have to be signiﬁcantly less important than
the one we used. Second,we wanted to avoid extreme diﬀerences in the average payments to suppliers and
retailers.
8price was 250 or above, which would have led with certainty to a non-positive proﬁt for the
retailer. Thus, we will exclude the zero order cases in the data analysis below. Note that
this exclusion does not qualitatively aﬀect any of the statistical results.
Table 1: Theoretical evaluation of the game and experimental results
Equilibrium Eﬃcient Average (stdev) Average (stdev)
quantity w/o null orders
Wholesale price 176 N/A 151 (53) 144 (44)
Order quantity 96 192 90 (50) 98 (44)
Supplier’s proﬁt 12,126 N/A 7,845 (5,038) 8,527 (4,665)
Retailer’s proﬁt 5,011 N/A 6,786 (7,518) 7,376 (7,555)
Total proﬁt 17,137 23,200 14,631 (8,336) 15,903 (7,434)
3.1 Wholesale prices
One immediate observation is that the observed wholesale prices are on average lower than
in equilibrium. This diﬀerence is statistically signiﬁcant at the 2-percent level (Wilcoxon test
based on ﬁfteen independent observations). The median and mode of the observed wholesale
prices is 150.2 At this wholesale price supplier and retailer equally split the total proﬁt if
the retailer can sell all ordered units to consumers. Figure 1 shows the average wholesale
prices over all ﬁfteen suppliers in each of the 30 periods; they are all below the equilibrium
price (presented by the dashed line in Figure 1). The wholesale prices show no signiﬁcant
tendency to either increase or decrease from the ﬁrst set of ﬁfteen periods to the second set
of ﬁfteen periods (Wilcoxon test based on ﬁfteen independent observation pairs).
2Eight of the ﬁfteen suppliers oﬀer an average retail price above 150,while seven retailers oﬀer an average
retail price below 150.































Figure 1: Average wholesale prices over time compared to the equilibrium (dashed line)
3.2 Order quantities
The observed order quantity is not signiﬁcantly diﬀerent from the subgame perfect equilib-
rium quantity of 96 (Wilcoxon test based on ﬁfteen independent observations). We observe
no signiﬁcant increase or decrease in the order quantity from the ﬁrst ﬁfteen periods to the
ﬁnal ﬁfteen periods (two-sided Wilcoxon test based on ﬁfteen independent observation pairs).
It is important to note that the theoretically predicted order quantity of 96 is the best-
reply only to the equilibrium wholesale price of 176. As the actual wholesale price tends to be
signiﬁcantly below the equilibrium level, we have to compare the observed order quantities
to their actual best-reply quantities. The best-reply order quantity is a decreasingfunction
in the wholesale price. This implies that the best-reply order quantities to the observed
wholesale prices below the equilibrium level are larger than 96.
10Figure 2 show for each of the ﬁfteen retailers the average price-quantity combination
over the 30 periods, as well as the retailers’ theoretical best reply function to any potential
wholesale price. The length of the dashed vertical line between each point, presenting one
of the ﬁfteen retailers, and the best reply function indicates the diﬀerence of the observed
average order quantity from the retailer’s average proﬁt-maximizing order quantity to the
actual wholesale prices. It is obvious in this ﬁgure that, on average, retailers tend to order
less than their best reply to the given wholesale prices. This diﬀerence is statistically sig-
niﬁcant at the 2-percent level (Wilcoxon test based on ﬁfteen observations). The retailers
thus forgo proﬁts by 6.7 percent of what they could have made by choosing best reply order
quantities.




























Figure 2: Comparison of retailers’ average order quantities over all 30 periods to their
respective average best reply order quantities
11Schweitzer and Cachon (2000) hypothesize and ﬁnd support in their data that retailers
systematically order too few units with a high proﬁt margin while they order too many with
a low proﬁt margin. According to their deﬁnition, a high proﬁt margin is 50 percent or
higher, while a low proﬁt margin is below 50 percent. In our game, ”too few” translates into
less than best reply while ”too many” translates into more than best reply. The subgame
equilibrium solution of our game puts the retailer in a low-proﬁt situation (30 percent proﬁt
margin). However, as we observed wholesale prices signiﬁcantly below the equilibrium price,
we need to consider the proﬁt margin for each of the actually oﬀered wholesale prices in
order to evaluate the hypothesis. Of the ﬁfteen retailers in our experiments, only ﬁve behave
in the majority of periods accordingto the Schweitzer-Cachon hypothesis, while ten of the
retailers behave in the opposite way. Thus, we cannot support their hypothesis. This result
may be an artifact of our speciﬁc parameter choice. It might also be caused by the direct
supplier-retailer interaction.
3.2.1 Orders related to wholesale prices
Theoretically, the retailer’s best-reply order quantity decreases with the wholesale price
charged by the supplier. In the experiments, considering for each retailer the average whole-
sale price at which he ordered positive quantities and the average order quantity (excluding
zero orders) over all 30 periods, we observe that the correlation coeﬃcient between wholesale
prices and quantities is neither signiﬁcantly negative nor positive (ρ = −0.34). At this level of
aggregation, the predicted decrease of the order quantity in the wholesale price does not hold.
To examine the price-quantity relationship at the level of individual decisions over time,
we begin considering the ﬁrst period only. Similarly to the above result at the aggregate
level, we observe no signiﬁcantly negative or positive correlation between a retailer’s order
quantity and the respective supplier’s wholesale price in the ﬁrst period (ρ = −0.14). Note
also that we observe no speciﬁc pattern of behavior in the ﬁrst period, neither in the suppli-
ers’ pricingdecision nor in the retailers’ orderingdecision.
Then, we investigate whether there is a dynamic relationship between wholesale prices
12and order quantities, based on the previous price-quantity combination as an anchoring
point. More concretely, we examine for each of the retailers whether he reacted to an in-
crease or decrease in the wholesale price from the previous to the current period with an
increase or a decrease in the order quantity, if he reacted at all. We observe that retailers
signiﬁcantly tend to react to a wholesale price increase (decrease) with a decrease (increase)
in the order quantity: thirteen of the ﬁfteen retailers reacted that way in the majority of
cases in which there was a price change to which they reacted; two retailers reacted in the
opposite direction (binomial test, 1-percent signiﬁcance).
These two observations on the price-quantity relationship at the level of individual deci-
sions give support to the following interpretation of retailers’ behavior. In the ﬁrst period,
retailers choose their order quantities in an ad hoc way, for which we have no explanation.
The ﬁrst-period price-quantity combination will then be considered an anchor point around
which the retailer’s future decisions will be based. More speciﬁcally, in each of the following
periods, the speciﬁc reference point will be the price-quantity combination of the previous
period.3 This implies that, around the anchoringpoint, order quantities tend to decrease
(decrease) with an increase (decrease) in the wholesale price. This result may be considered
qualitatively in keepingwith the theoretical prediction, althoug h it is quantitatively diﬀerent
from the theoretical best reply.
3.2.2 Orders related to previous waste
An important question that comes to ones mind is whether and how retailers react to erro-
neous demand estimates. If a retailer orders less than the actual demand, he will face waste
in terms of unsatisﬁed demand. On the other hand, if a retailer orders more than the actual
demand, he will face waste in terms of overstock that will be thrown away at the end of the
period.
3We limit our attention in this analysis to the previous period as we know from experimental investigations
of participants’ strategies that people typically condition their decisions not more than on one or two previous
periods (Selten,Mitzkewitz and Uhlich,1997,Keser,2000).
13Either unsatisﬁed demand or overstock might induce a reassessment of a retailer’s strat-
eg y. In the literature we ﬁnd two opposinghypotheses that could apply. Accordingto the
availability hypothesis (Tversky and Kahneman, 1973), a recent waste is predominant in
memory. This would imply an increase in the order quantity after unsatisﬁed demand and
a decrease in the order quantity after overstock in order to avoid the same kind of waste.
The opposite reaction relates to the gambler’s fallacy hypothesis (Camerer and Kunreuther,
1989), which would imply that, based on an erroneous belief in conditional probabilities, a
retailer assumes that a speciﬁc event, such as a very high demand, is not likely to recur in
the next period. The static equilibrium theory presented in Section 2 above does not account
for this kind of dynamics, which could describe, however, potential decision heuristics.
Consideringthat each retailer’s chang e in order quantity depends on either unsatisﬁed
demand or overstock in the previous period, we do not ﬁnd signiﬁcant evidence for either
of the two hypotheses (binomial test). Eight of the ﬁfteen retailers react in the majority of
cases accordingto the availability hypothesis, while seven retailers react in the majority of
cases accordingto the g ambler’s fallacy hypothesis.
Schweitzer and Cachon (2000) in their newsvendor decision-makingexperiments ﬁnd evi-
dence for what they call the “chasingdemand heuristic.” This heuristic, which relates to our
application of the availability hypothesis above, is based on the anchoringon the previous
order quantity and the adjustment toward prior demand. The reason why we do not ﬁnd
statistically signiﬁcant evidence for this heuristic in our experiments might be that, due to
the direct interaction with the supplier, the retailer’s attention is focused on the wholesale
price proposed by the supplier rather than the demand.
3.3 Proﬁts
Since the observed order quantity is not signiﬁcantly diﬀerent from the quantity prescribed
by the subgame perfect equilibrium solution, it comes as no surprise that the sum of supplier-
retailer proﬁts is not signiﬁcantly diﬀerent from the equilibrium prediction (Wilcoxon test).
14This implies that the observed eﬃciency of 69 percent is not signiﬁcantly diﬀerent from the
74 percent eﬃciency predicted by the subgame perfect equilibrium. Note also that there is
no signiﬁcant tendency of the total proﬁt to increase or decrease from the ﬁrst set of ﬁfteen
periods to the second set of ﬁfteen periods (Wilcoxon test based on ﬁfteen independent ob-
servation pairs).
We observe, however, that the suppliers’ proﬁt is signiﬁcantly lower than predicted, while
the retailers’ proﬁt is higher than predicted (Wilcoxon tests based on ﬁfteen observations,
1- and 2-percent signiﬁcance, respectively). Because in the subgame perfect equilibrium the
supplier makes a much higher proﬁt than the retailer, these observations imply that in the
experiments proﬁt is allocated more equitably than in equilibrium. Indeed, the retailers’
proﬁt is not signiﬁcantly diﬀerent from the suppliers’ proﬁt (Wilcoxon test): ten of the ﬁf-
teen retailers make lower proﬁts than their respective suppliers, while the opposite is true
for the remainingﬁve retailers.
The supplier’s proﬁt is signiﬁcantly positively correlated with the wholesale price (ρ =
0.83, based on ﬁfteen independent observations, 5-percent signiﬁcance); whereas, the re-
tailer’s proﬁt is signiﬁcantly negatively correlated with the wholesale price (ρ = −0.96, based
on ﬁfteen independent observations, 5-percent signiﬁcance). Thus, we observe a signiﬁcantly
negative correlation between the supplier’s and the retailers proﬁt (ρ = −0.71, based on ﬁf-
teen independent observations, 5-percent signiﬁcance). This means that the wholesale price
tends to determine how the total proﬁt is allocated amongsupplier and retailer. It does not
inﬂuence the size of the total proﬁt, though. The size of the expected total proﬁt is, by the
structure of the game, determined by the retailer’s quantity decision. The latter shows, on
the aggregate, no tendency to be aﬀected by the wholesale price, given that order quantities
and wholesale prices are not signiﬁcantly correlated.
154 Conclusions
In our experiments, we observe that the wholesale price contract yields an eﬃciency that is
not signiﬁcantly diﬀerent from the equilibrium prediction. The observed behavior of suppli-
ers and retailers is very diﬀerent, though, from the equilibrium solution. Suppliers charge
lower wholesale prices than predicted by the subgame perfect equilibrium solution. More
concretely, the median and mode of the prices are at 150, in the middle of the strategy space
between unit production cost of 50 and retail price of 250. This implies an equal split of
the net proﬁt if the retailer can sell all of the units to consumers. However, as the latter is
unlikely to happen, the burden of the risk of overstock has to be carried by the retailer. The
wholesale price of 150 may be considered an obvious anchor point for fairness, although it
is not obvious how one would precisely have to take the risk of overstock into account.
It can be easily seen in equation (6) that the subgame perfect equilibrium wholesale
price is always above this anchor point midway between unit production cost and retail
price. Thus, a focus in the suppliers’ decision makingon this anchor point will always imply
a tendency to wholesale pricingbelow the equilibrium level.
As a consequence of pricingaround the fair anchor point, suppliers make lower proﬁts
and retailers make higher proﬁts than theoretically predicted. Consequently, the proﬁts are
more equitably allocated amongsuppliers and retailers than in the subg ame perfect equilib-
rium solution. These results are very similar to those observed in ultimatum bargaining or
principal agent experiments (e.g., Roth, 1995, Keser and Willinger, 2000), which is not sur-
prisingdue to the ultimatum structure in our g ame. On the one hand, the supplier has the
advantag e of proposingthe wholesale price and, thus, determininghow the total proﬁt will
be allocated (if we ignore the risk to the retailer due to the stochastic demand). On the other
hand, though, he has to fear rejection or very low orders from the retailer. In other words,
the retailer can determine the size of the pie to be allocated. Thus, the suppliers tend to oﬀer
wholesale prices that lead to more or less equitable outcomes. This result is also in keeping
with the theories of inequity aversion and fairness by Fehr and Schmidt (1999) and Bolton
and Ockenfels (2000). Beyond such motivational limits to the participants’ rationality, there
16are, obviously, also cognitive limits: due to stochastic demand, the wholesale price contract
decision situation is too complex to be solved analytically on the spot by participants in an
experiment.
Another observation is that retailers order less than would be their best response to the
wholesale prices they are oﬀered. This could potentially be explained by risk-averse prefer-
ences of the retailers. Such an explanation was, however, ruled out by Scheitzer and Cachon
(2000).
Our data provide support for a decision heuristic of the retailers that is based on an
anchor point created by the price-quantity combination in the ﬁrst period. In the following
periods, the retailer will adapt his order quantity to changes in the wholesale price around
this anchor point. He will decrease his order quantity as the wholesale price increases, and
vice versa.
Interestingly, in spite of the observed behavioral diﬀerences from the equilibrium pre-
diction, no eﬃciency is lost or gained in our experiments with respect to the theoretical
eﬃciency. This might be a coincidence, due to the speciﬁc parameter choice, which should
be subject of further investigation. Our future research agenda also involves the comparison
of the observed behavior and eﬃciency in the wholesale price contract to participants’ be-
havior and eﬃciency in more sophisticated contracts, as for example, the buy-back contract.
The latter should, accordingto theory, lead to full eﬃciency.
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